
REMARKS 

Reconsideration of this application, as amended, is respectfully requested. 

The indication of allowable subject mater in claims 21 and 26 is gratefully 
acknow ledged. Claim 19 has been amended to incorporate the subject matter of claim 21, and 
claim 24 has been amended to incorporate the subject matter of claim 26. It is, therefore, 
believed that these claims and their dependent claims are allow able. 

Claims 30-32 have been canceled in view of the restriction requirement. 

It is believed that the amendments to the claims overcome the objections to claims 23, 28 

and 29. 

Claims 18, 23, 24 and 33 were rejected under 35 U.S.C. §112, first paragraph. 
Applicants respectfully traverse. 

Attached are experimental data for Example 5. The data show that after 14 days implants 
w ere isolated and underwent histological analysis. Implants with increasing amounts of MIA 
protein were bigger in overall size and histological analysis revealed highly stimulated cartilage 
formation in these specimens. The extent of cartilage formation was directly linked to the 
concentration of MIA applied to the implants. Given the directives of Example 5 and the 
subsequent data, it is respectfully submitted that the rejected claims are enabled. A declaration 
of Dr. Carola Dony will be submitted to verify this data. 

Claims 19, 20, 22, 25 and 27-29 were rejected under 35 l.S.C. §112, first paragraph for 
allegedly containing subject matter that was not described in the specification in such a way to 
reasonably convey to one skilled in the art that the inventor had possession of the claimed 
invention at the time the application was filed. Applicants respectfully traverse. 

The Examiner objects primarily to the breadth of the term osteoinductive protein. 
However, as the Examiner notes. Applicants have identified BMPs and hedgehog proteins as 
such proteins. The Examiner argues that these classes of proteins are not structurally related, but 
it is not necessary to do so. The proteins are described as functionally related, and a protein may 



be tested to see if it is osteoinductive according to known techniques, such as how BMPs were 
identified as possessing such a quality. 

In addition, attached are a list of references citing various osteoinductive or osteogenic 
compounds, showing that one skilled in the art can readily identify such proteins. Examples are 
bFGF. dpp and M)A, TGF-beta 1, GDF5. Note that dpp and 60A are Drosophila proteins that 
work in mammals, and those of skill in the art were still able to determine that they induce 
endochondral bone formation in mammals. In view of the foregoing, it is clear that one skilled 
in the relevant art would not have any difficulty identifying osteogenic proteins, and in fact, 
many have already done so. Withdrawal of this rejection is respectfully requested. 

Claims 18 and 23 were rejected as allegedly obvious over Bogdahn in view of Beck. 
Claims 18 and 23 were also rejected as allegedly obvious over Bogdahn in view of the 1992 
BioRad catalogue ("BioRad"). Applicants respectfully traverse. 

As the examiner states, the '929 patent suggests matrices of polyanhydrides may be used 
as a delivery system for antigens to produce antibodies in animals. The mere fact that an 
antigenic protein can be combined with a three dimensional matrix material such as described in 
'929 does not lead one to incorporate MIA with such a matrix material simply because MIA 
antibodies miuht be prepared in such a manner and could be useful. 

The same applies for the combination of the '366 patent with the 1992 BioRad catalogue. 
Furthermore, it only prov ides a laundry list of suggested materials to purify proteins. There is 
certainly no motivation to combine MIA with a matrix to yield a pharmaceutical composition. 

At a minimum, the cited references are limited to their specific matrix materials and do 
not teach or suggest others as noted by the examiner at page 4 of the Office Action. Claim 37 is 
consistent with the Examiner's position that the Markush group of matrix materials therein are 
not taught or suggested by the cited references. 

In view of the foregoing, withdrawal of all rejections and allowance of this application 
are respectfully requested. 
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If anv fees are due to enter this response, authorization is given to charge deposit account 
No. 50-0624. 

Respectfully submitted, 
FL'LBRIGHT & JAWORSKI L.L.P. 
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Example 5 


Mouse bioassay for cartilage, bone, tendon and ligament induction 

Similar to the Sampath and Reddi rat ectopic implant assay, a mouse ectopic implant assay, 
using outbred NMRI mice, 4 months old was performed (Sampath and Reddi, Proc. Natl. 
Acad. Sci. USA 80(1983) 6591-695: WO 95/1 603 5). (a) MIA alone, (b) BMP-2 alone and (c) 
combinations of MIA and BMP-2 were applied in the appropriate buffer, 0.1% trifluoroacetic 
acid for BMP-2 and 1 00 mM potassium-phosphate, 1 50 mM NaCI, pH 6.0 for MIA. As carrier 
were used collagen type I matrix and hyaluronic acid. Any suitable carrier maybe used, e.g. 
collagen type I matrix, collagen-hepan n mixture, gelatine capsules, hyaluronic acid, alginate 
or other functionally equivalent device, based on biocompatibility, biodegradability, stability 
and mechanical properties. 

The implants were placed intramuscular into the gluteus muscle of the mouse and left for 14 
days. After 1 4 days the mice were sacrificed by cervical dislocation. The implants were 
isolated and processed using standard histological techniques (see Theory and Practice of 
Histological Techniques, ed. Bancroft and Stevens, Churchill Livingstone, 1 996). Pai tiffin 
sections (4-7 urn) were cut and stained with von Kossa/Toluidine blue to visualize and 
quantitate the amount of cartilage and bone tissue induced in each implant. Positive (e.g. 
BMP-2) and negative (e.g. mock device) implant control groups were compared to 
experimental implants. 

To assess the quality of cartilage and/or bone induced, gene expression can be studied by 
RNA in situ hybridization for cartilage and bone markers as described above, using cartilage 
markers (e.g. collagen II, collagen X) and bone markers (e.g. collagen 1, osteocalcin). 

After 14 days implants were isolated and underwent histological analysis. Implants 
containing osteoinductive factor alone were smaller in size and only bone with bone marrow 
and fibrous tissue could be detected in the histological sections. No cartilage tissue could be 
detected (fig. 1 B). In contrast, implants with increasing amounts of Mia protein were bigger 
in overall size and histological analysis revealed highly stimulated cartilage formation in 
these specimens (fig. 1 D). The extent of cartilage formation was directly linked to the 
concentration of Mia applied to the implants (fig. 2). In implants with more than 1 0 ug Mia 
(combined to 1 ug of the osteoinductive protein BMP2) very high extent of cartilage tissue 
was detected, resulting from prolonged cartilage formation rate and inhibition of bone 
formation. No bone formation was detectable in these implants. 


Experiments were carried out under the supervision of: 


Dr. Cabrieie Protzel 




Dr. Carola Dony 


